Eight districts represent Chittagong and Rangamati agricultural regions having 30637 sq km areas. These regions face natural calamities like Sidr, Aila, Resmi, salinity and soil erosion. Crops are grown in 852436 ha of land. Single crop is grown in 58.48% areas in Chittagong Hill Tracts (CHT) region, while in Chittagong agriculture region two crops are grown in about 51% areas. Rice production or its expansion is hindered because of factors like excessive or no rainfall in pre-monsoon season, soil and water salinity, water stagnation in wet season, lack of suitable rice varieties and fresh water in dry season, good income source other than farming, soil erosion, absentee farmers etc. Growing of salt tolerant varieties, organic amendments, use of cover crop, improved irrigation system can be adopted among others for land productivity improvement in coastal areas. Sorjan or ditch and pyramid or ridge systems can be utilized in coastal tidal areas. Installing subsurface drainage system and floating beds could be used in water stagnant conditions. Zero or minimum tillage following dibbling/pegging method, rain water harvesting, improved Jhum, community based seepage water harvesting, homestead gardening and floriculture are the adaptation options in hill agriculture.
INTRODUCTION
Eight districts (Feni, Noakhali, Laxmipur, Chittagong, Khagrachari, Rangamati, Bandarban and Cox's Bazar) belong to low productive agricultural zone in Bangladesh (Bhuiya and Mohiuddin, 2013) . These diverse areas enjoy different edapho-climatic factors-char land to hilly areas, saline to nonsaline land, low to high land and water stagnant land to free flowing areas and suffer from different natural calamities like Sidr, Aila, Resmi, Mohasen, flash flood, unfavourable soil moisture regime, soil salinity, etc. Flood water recedes from about 24% areas within October, 53% in November-mid December and 23% areas in late December to early January (Sattar, 2002; Sattar and Mutsaers, 2004) . In Bangladesh, about one million ha (more than 30% of cultivable area) land is in coastal areas of which T. Aman is cultivated in about 0.83 million ha (Sattar and Abedin, 2012) and about one million hectares are subjected to variable soil salinity such as very slight (2.0-4.0 dSm -1 ) to very strong (>15.0 dSm -1 ) as reported by Karim et al. (2010) .
The hilly areas cover about 17,342 km² (about 12% of total Bangladesh) mostly in the Chittagong Hill Tracts districts, Chittagong, Habiganj and Moulvibazar (Rahman, 2011) . Chittagong Hill Tracts districts alone cover about 9% area and low hill areas (about 30%). The high hill ranges (70%), about 200-1,000 m above mean sea level), are steep to very steep hills and usually have a rather youthful soil mantle ranging from a few cm to several meters in thickness over bedrocks. The low hill areas (30%), about 15 to 200 m above mean sea level are nearly flat or rounded topped and usually have old and deep soil. The whole hilly region receives more than 2000 mm precipitation annually of which about 80% is received in June-September.
Jhum (shifting cultivation following slash and burn method) is being practiced by the tribal people, especially in Chittagong hill tracts and locally in other areas. Jhum involves clearing of forest land after several years (4-5 years) of fallow. However, recently fallow period has been reduced to two years due to non-availability of land. This exposure of land has increased the chance of soil erosion and further degradation of land. Annually the highest soil loss (22.68 t ha -1 ) with ginger followed by turmeric (16.52 t ha -1 ), aroid (12.02 t ha -1 ) and Jhum rice (7.92 t/ha) cultivation can occurred from slope hill (Salahin et al., 2013) .
Intensity of Aus, Aman and Boro rice cultivation in Chittagong areas varies depending on land suitability and availability of irrigation water along with severity of salinity. Chittagong areas have prospects of growing more rice, but it needs special care. So, we investigated the prospects and problems of rice based crop cultivation in Chittagong areas. Analytical techniques: Collected data were edited, summarized, tabulated and analyzed to fulfil the objectives of the study. Descriptive statistics using different statistical tools like averages, percentages and ratios were used in presenting the results.
METHODOLOGY

RESULTS AND DISCUSSION
Chittagong agriculture region
This agriculture region is represented by Feni, Noakhali, Laxmipur, Chittagong and Cox's Bazar districts. Saline area in southeast coastal region is 126353, which is 8.75% of that area (Table 1) . Salinity in area varies extremely within a meter to two even in the same field (Sattar and Abedin, 2012) . In general, soils are slightly acidic to slightly alkaline having low organic matter content and deficient in nutrient contents (Table 2) . These factors result in reduced crop yield (Table 3 ). Loam and clay loam soils are dominant in Chittagong agriculture region (Table 4) . Sandy soil mostly prevails in Chittagong and Cox's Bazar districts. Cultivable area is 7,00,000 ha in which two crops are grown in 356337 ha (Table 5) . Single crop is grown in about 24% of cultivable land and 4.7% is current fallow. Cropping intensity is the highest in Laxmipur; however land use intensity is the highest in Feni district followed by Laxmipur district (Fig. 1) . Crops are grown as intercrop/mixed crop with rice or even in the bunds (Fig. 2) , on the hill top and valley (Fig. 3). Tr-0.9 Sources: Annual reports of BARI, BRRI, BWDB and DU of the coordinated research project on production potentials of the coastal saline soils of Bangladesh (1987 Bangladesh ( -1989 . Table 3 . Crop yield loss due to different stress conditions
30-60% loss in T. Aman, wheat, potato, maize, pulses, oilseeds Flood-prone 20-60% loss in T. Aman, Boro, wheat, maize, potato, pulses, oil seeds, spices and fruit crops Charlands Salinity/ tidal 30-60% loss in T.Aman, Boro, wheat, maize, potato, sweet potato, pulses, oilseeds, spices surge and Coastal Char lands (Ali, 2014) Boro-Fallow-T. Aman is the dominant cropping pattern (26%) followed by FallowFallow-T. Aman pattern (Table 6 ). This implies that cropping intensity can be improved in Chittagong agriculture region by adopting suitable rice and non-rice varieties. BRRI dhan28 is the dominant (32% area coverage) Boro variety followed by BRRI dhan29 (Table 7) . Lately released Boro rice varieties need to be introduced. MVs cover about 77% area while hybrids and local Boro varieties do the rest. Although BRRI dhan28 has been released as Boro variety, it is the dominant variety in Aus season (9.16%) followed by Purbachi (Table  8) . Utmost effort is needed for dissemination of BRRI dhan48 in Aus season because of its high yield potential. Local Aus rice covers about 33% area in Chittagong agriculture region. Area coverage by BR11 is about 16% followed by BR22 in Aman season. MVs are cultivated in 68.19% areas and the rest by local T. Aman varieties (Table 9) . (Table 10) . Efforts are needed to convert these lands to double or even triple cropped areas. A large area (67,191 ha) remains fallow, might be due to lack of irrigation facilities. Cropping intensity is only 140%. Hybrid rice covers 7,110 ha in Boro season (Table 11 ), Hira being the dominant variety (40% of hybrid area). BRRI dhan28 is dominant variety followed by BRRI dhan29. Local cultivar Gelong and Binni is dominant in Aus season-Gelong is dominant followed by Bini (Table 12) . BR11 is dominant in T. Aman season followed by BRRI dhan33 (Table 13 ). Local T. Aman cultivar covers about 5% area in Aman season. (Islam et al., 2010) . Shah et al. (2004) also reported higher grain yield of rice with additional potassium and ash application compared to soil test based fertilizer management in coastal areas of Bangladesh  Provision of sub-surface drainage. In many parts of the coastal area, salinity is very high. To grow crops successfully in those areas, it is necessary to bring down the salinity by leaching the salts. It is also necessary to lower down the water table and maintain it blow the critical depth to prevent salt effect on crops grown. To achieve the objective, a proper subsurface drainage has to be installed to keep the ground water at least one meter below the soil surface. This technology is effective but somewhat expensive.

Improved irrigation technique along with improved land preparation helps in growing crops successfully in saline areas (Islam and Rashid, 2011) .
Sorjan or ditch system can be followed for growing crops in coastal tidal areas.
Pyramid/ridge cropping system can be utilized for crop cultivation in saline areas (Sattar and Abedin, 2012) . The height of pyramid will depend on the depth of water in Kharif season. Initially farmers lay a bamboo pole on dense water hyacinth to stand on and then pile more water hyacinth to make it compact. The thickness depends on the duration of water logging, as it needs to float for the whole time of inundation. The bed is movable so the farmer can choose suitable locations for better management. After selecting a good location, the beds are usually fixed with bamboo poles.
After 10-15 days, the farmers may transplant seedlings or broadcast vegetable seeds. More than 20 vegetable varieties like red amaranth, Indian spinach, coriander leaves, cauliflower, cabbage, tomato, lady's finger, cucumber, bitter gourd, bottle gourd, snake gourd, ash gourd, sweet pumpkin, bean, radish, eggplant, potato, chilli, onion, garlic, turmeric and mustard are grown on floating beds in different locations of Bangladesh (www.coastalcooperation.net/part-III).
In certain areas, delay in Boro harvesting or early floods after Boro crop delays or no scope of deepwater rice crop planting. Integration of Boro-deepwater rice farming is needed for such type of areas. Direct seeding (45 kg ha -1 ) of sprouted seeds of deepwater rice in a standing crop of Boro rice (which is usually a transplant crop) 15 day before the harvesting of Boro rice is one of the possibilities (Abedin and Bool, 2004) . Transplanting of 30-60 day-old deep water rice seedlings after Boro harvest (Hossain and Haque, 1987 ) is another option of crop intensification.
Hill area problems

More than 60% farmers had no formal education in hilly areas (www.bioscienceassociates.com/2013/04/survey-ofcropping-and-livelihood-in.html). So, a hand on training on modern cultivation is essential. Fallow-Fallow-T. Aman is the dominant pattern, which needs to be converted to double or triple cropped areas. Mia (2011) reported that innovative practices like agro-forestry farming, zero or minimum tillage following dibbling/pegging method (ginger, turmeric, maize, tomato), rain water harvesting, improved Jhum, community based seepage water harvesting, homestead gardening, floriculture, etc, are the adaptation options in hill agriculture.
In the drought-prone areas, fallow lands after T. Aman might be used for growing crops with zero tillage (Maize), mulching (Potato), priming (Chickpea) and dry
